High-T, superconductors show a rich phase diagram involving structural, electronic (insulator-metal transition) and magnetic phase transitions. Figure 1 represents the phase diagram of L s B a C u -0 which summarize the known experiments [I]. The fundamental understanding of the mechanism of the high-T, superconductivity remains still unresolved up to now. Anderson proposed a striking theory with a new concept on the physics, which predicted the finite y of heat capacity in the superconducting (SC) state due to a gapless spinons excitation spectrum [2] . Experimentally, finite y T term in low temperature heat capacity were observed in both La and Y systems by many groups [3, 41. Recent systematic studies of low temperature heat capacity of La system show the strong correlation between vanishing yT in the antiferromagnetic (-4F) state and finite yT term in an insulating state for Baand Sr-doping [5, 61. Detailed doping dependence of y in the SC state must be urgently investigated because of poor reproducibility of y values in the SC state in the early studies. In this paper, we report the strong variation of y with Ba-and Sr-doping in the both insulating and SC state. The major result is that y in the SC state is vanishingly small at x = 0.10 for Ba-doping and 0.10 < x < 0.20 for Sr-doping.
Samples were prepared by solid state reaction of a The magnitude of the T-linear term is obtained from extrapolating to T = 0 K by least square fitting. The concentration dependence of y is shown in figure 3 . As reported already in the Ba-and Sr-doped systems [5, 61, it should be emphasized that y is absent in the AF region and increases when 3D-AF order disappears. Thus, our data indicate a fairly strong correlation between magnetic order and vanishingly small yT term and suggests an intrinsic origin for the yT term when it is finite. In the range of x < 0.06, we have confirmed the anomalies of nuclear relaxation rates at low temperatures [?I. The relaxation anomalies, which is clearly associated with the drastic change of fluctuations of spins in the system, is correlated with the large contribution to heat capacity in the insulating state.
In the SC state of x > 0.06, we have unexpecctedly dramatic *dependence of the y values, although
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19888954 that the contribution to the heat capacity from some parastic phases like BaCu02+, is absent in the present L a system. No upturn behavior of heat capacity at low temperatures also supports the absence of impurity phases. We now understand that the poor reproducebility of the finite y values reported so far is attributed to such strong variation of the y values with x and to possible inhomogeneity of samples at the early studies.
At the present stage, several points should be noted for possible cause of the strong variation of 7. One possible interpretation of the very large y for z > 0.15 (for Ba) and x > 0.20 (for Sr) is attributed to the structural inhomogeneity due to the transition from tetragonal structure at high temperature to orthorhombic one at low temperature near x = 0.15 for Ba and x = 0.2 for Sr [8] .
Secondly, Shafer et al. [9] argued that T, was described as a function of concentration of [Cu -o ] +~ charge, which increased initially with doping an decreased rapidly from x w 0.15 due to the increase of large oxygen deficiencies. It seems to be intertesting to clarify the relation between finite y and the rapid derease of [Cu -O]+P charge for highly-doped samples.
Thirdly, a finite y is connected to the existence of a pseudo-Fermi surface for spinons in term of the RVP picture [2] . However, the latter may exist only s-symmetry of the superconducting wave function. For the RVB wave function with d-symmetry which is found to be more stable at the mean field theory [lo] , there exists a sharp crossover-density x, -J / t , through which the onset of superconductivity is characerized by different mecahnism [ll] . The physical properties are markedly different in each side of this crossover. Recent theoretical study interprets that the zero y in the superconducting state is possible within the RVB picture [12] . Finally, we have reported the absence of a linear term in Bi-Sr-Ca-Cu-0 sample [13] . The T-linear term is not a general feature of the SC state of the new oxide superconductors.
